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SEQUENCE LISTING 
<110> Degussa AG 

<120> Process for the preparation of 

L-amino acids by using coryneform bacteria 

<130> 010103 

<160> 6 



<170> Patentln version 3.1 

15 <210> 1 

<211> 2234 

<212> DNA 

<213> Corynebacterium glutamicum 

20 <220> 

<221> CDS 

<222> (632) . . (1660) 

<223> pfkA-Gen 



<400> 1 
cctctaataa 


gagtcgcccc 


gataagtttt 


tttaccgtaa 


ttattactgg gagtcagata 


60 


ctgcgtaagc 


aatcgcagca 


gcgccagcgg 


tcacagtaag 


aactgeagge 


cacgcgccaa 


120 


tcttcttggc 


aagtgggtgg 


gacaggccaa 


atgcaccaac 


gtaggttgcc 


ageaggecag 


180 


tagctactgc 


aggacccttc 


ttttcattcc 


agcttcgtgc 


ageaageget 


ccggatgctg 


240 


ccaatggaat 


ggtgcccagt 


gggcgaatgc 


cggattcacg 


ggcagtcaac 


caaccgccga 


300 


tcaaacctgc 


tgcgacgacg 


gtggcagtgc 


tgacctggga 


tgecttttte 


aatttcattt 


360 


ccatggtgag 


ccagtctaga 


gacaaaattt 


ttccgcgggg 


gttttcttga 


tctgatccga 


420 


caacccaatg 


ggggcaaaaa 


tgtgtccgac 


caaaaattgt 


gcagcacacc 


acatgcccgc 


480 


tcggacaatg 


tcgatttgtt 


aatgaaactg 


cagctctggc 


gattaaataa 


gatggtcaga 


540 


gacagttttt 


tggcctgtca 


acccctgtga 


ttctcttatt 


tttgggtgat 


tgttccggcg 


600 


cgggtgttgt 


gatgggttta 


atatggaaga 


c atg cga att get act 


etc acg 


652 



45 

cgggtgttgt gatgggttta atatggaaga c 

Met Arg lie Ala Thr Leu Thr 
1 " 5 

50 tea ggc ggc gac tgc ccc gga eta aac gee gtc ate cga gga ate gtc 700 

Ser Gly Gly Asp Cys Pro Gly Leu Asn Ala Val He Arg Gly He Val 
10 ~ 15 2 0 

cgc aca gec age aat gaa ttt ggc tec acc gtc gtt ggt tat caa gac 748 

55 Arg Thr Ala Ser Asn Glu Phe Gly Ser Thr Val Val Gly Tyr Gin Asp 
25 30 35 

ggt tgg gaa gga ctg tta ggc gat cgt cgc gta cag ctg tat gac gat 796 

Gly Trp Glu Gly Leu Leu Gly Asp Arg Arg Val Gin Leu Tyr Asp Asp 
60 40 " 45 " 50 55 



1 



2 



gaa gat att gac cga ate etc ctt cga ggc ggc acc att ttg ggc act 844 
Glu Asp He Asp Arg He Leu Leu Arg Gly Gly Thr He Leu Gly Thr 
60 65 70 

5 ggt cgc etc cat ccg gac aag ttt aag gec gga att gat cag att aag 892 
Gly Arg Leu His Pro Asp Lys Phe Lys Ala Gly He Asp Gin He Lys 
75 " 80 85 

gee aac tta gaa gac gee ggc ate gat gee ctt ate cca ate ggt ggc 940 
10 Ala Asn Leu Glu Asp Ala Gly He Asp Ala Leu He Pro He Gly Gly 
90 95 100 

gaa gga acc ctg aag ggt gee aag tgg ctg tct gat aac ggt ate cct 988 
Glu Gly Thr Leu Lys Gly Ala Lys Trp Leu Ser Asp Asn Gly lie Pro 
15 105 " * 110 115 

gtt gtc ggt gtc cca aag acc att gac aat gac gtg aat ggc act gac 1036 
Val Val Gly Val Pro Lys Thr He Asp Asn Asp Val Asn Gly Thr Asp 
120 ^ 125 130 135 



20 



ttc acc ttc ggt ttc gat act get gtg gca gtg get acc gac get gtt 1084 

Phe Thr Phe Gly Phe Asp Thr Ala Val Ala Val Ala Thr Asp Ala Val 

140 145 150 

Jwp 

%l 25 gac cgc ctg cac acc acc get gaa tct cac aac cgt gtg atg ate gtg 1132 

0 Asp Arg Leu His Thr Thr Ala Glu Ser His Asn Arg Val Met He Val 
:JJ 155 160 165 

A gag gtc atg ggc cgc cac gtg ggt tgg att get ctg cac gca ggt atg 1180 

3.0 Glu Val Met Gly Arg His Val Gly Trp He Ala Leu His Ala Gly Met 

"Jjj • 170 175 180 

« gec ggc ggt get cac tac acc gtt att cca gaa gta cct ttc gat att 1228 

£j Ala Gly Gly Ala His Tyr Thr Val He Pro Glu Val Pro Phe Asp He 
.yj 35 185 " " 190 195 

rf. gca gag ate tgc aag gcg atg gaa cgt cgc ttc cag atg ggc gag aag 127 6 

Ala Glu He Cys Lys Ala Met Glu Arg Arg Phe Gin Met Gly Glu Lys 

CI 200 205 210 215 



40 



tac ggc att ate gtc gtt gcg gaa ggt gcg ttg cca cgc gaa ggc acc 1324 
Tyr Gly He He Val Val Ala Glu Gly Ala Leu Pro Arg Glu Gly Thr 
220 225 230 



45 atg gag ctt cgt gaa ggc cac att gac cag ttc ggt cac aag acc ttc 1372 

Met Glu Leu Arg Glu Gly His He Asp Gin Phe Gly His Lys Thr Phe 

235 240 245 

acg gga att gga cag cag ate get gat gag ate cac gtg cgc etc ggc 1420 

50 Thr Gly He Gly Gin Gin He Ala Asp Glu He His Val Arg Leu Gly 

250 255 260 

cac gat gtt cgt acg acc gtt ctt ggc cac att caa cgt ggt gga acc 1468 

His Asp Val Arg Thr Thr Val Leu Gly His He Gin Arg Gly Gly Thr 

55 265 ' 270 275 

cca act get ttc gac cgt gtt ctg gec act cgt tat ggt gtt cgt gca 1516 

Pro Thr Ala Phe Asp Arg Val Leu Ala Thr Arg Tyr Gly Val Arg Ala 
280 285 290 295 

60 



2 



3 



get cgt gcg tgc cat gag gga age ttt gac aag gtt gtt get ttg aag 1564 

Ala Arg Ala Cys His Glu Gly Ser Phe Asp Lys Val Val Ala Leu Lys 
300 305 310 

5 ggt gag age att gag atg ate ace ttt gaa gaa gca gtc gga ace ttg 1612 

Gly Glu Ser He Glu Met He Thr Phe Glu Glu Ala Val Gly Thr Leu 
315 320 325 

aag gaa gtt cca ttc gaa cgc tgg gtt act gee cag gca atg ttt gga 1660 

10 Lys Glu Val Pro Phe Glu Arg Trp Val Thr Ala Gin Ala Met Phe Gly 



15 



20 

.© 25 

m 

ml . 
OB 



'SI' 30 

I'd 



50 



330 


335 




340 






tagtttttcg 


ggcttttatc 


aacagecaat 


aacagctctt 


tcgcccattg 


aggtggaggg 


1720 


gctgtttttt 


catgeegtaa 


ggaaagtgca 


agtaagtgaa 


atcaagtggc 


ctagatccat 


1780 


tgacacttag 


actgtgacct 


aggcttgact 


ttcgtggggg 


agtggggata 


agttcatctt 


1840 


aaacacaatg 


caatcgattg 


catttaegtt 


ccttatccca 


caataggggt 


accttccaga 


1900 


aagttggtga 


ggagatggct 


tccgaaacct 


ccagcccgaa gaagegggee accacgctca 


1960 


aagacatege 


gcaagcaaca 


cagctttcag 


teagcaeggt 


gtcccgggca 


ttggccaaca 


2020 


aegegagcat 


tccggaatcc 


acacgcatcc 


gagtggttga 


agccgctcaa 


aagctgaact 


2080 


accgtcccaa 


tgcccaagct 


cgtgcattgc 


ggaagtcgag 


gacagacacc 


atcggtgtca 


2140 


tcattccaaa 


cattgagaac 


ccatatttct 


cctcactagc 


agcatcgatt 


caaaaagctg 


2200 


ctegtgaage 


tggggtgtcc 


accattttgt 


ccaa 






2234 



s <210> 2 

m <211> 343 

J] 35 <212> PRT 

<213> Corynebacterium glut ami cum 



y 

§§ <400> 2 

Cl Met Arg He Ala Thr Leu Thr Ser Gly Gly Asp Cys Pro Gly Leu Asn 

By 40 l 5 10 15 

Ala Val He Arg Gly He Val Arg Thr Ala Ser Asn Glu Phe Gly Ser 
20 25 30 

45 Thr Val Val Gly Tyr Gin Asp Gly Trp Glu Gly Leu Leu Gly Asp Arg 
35 40 45 



Arg Val Gin Leu Tyr Asp Asp Glu Asp He Asp Arg He Leu Leu Arg 
50 55 60 

Gly Gly Thr He Leu Gly Thr Gly Arg Leu His Pro Asp Lys Phe Lys 
65 70 75 80 



Ala Gly He Asp Gin He Lys Ala Asn Leu Glu Asp Ala Gly He Asp 
55 " " 85 ^ 90 95 

Ala Leu lie Pro He Gly Gly Glu Gly Thr Leu Lys Gly Ala Lys Trp 
100 105 110 

60 Leu Ser Asp Asn Gly He Pro Val Val Gly Val Pro Lys Thr He Asp 
115 120 125 



3 



4 



Asn Asp Val Asn Gly Thr Asp Phe Thr Phe Gly Phe Asp Thr Ala Val 
130 135 140 

Ala Val Ala Thr Asp Ala Val Asp Arg Leu His Thr Thr Ala Glu Ser 
5 145 ' 150 155 160 

His Asn Arg Val Met He Val Glu Val Met Gly Arg His Val Gly Trp 
165 170 175 

10 He Ala Leu His Ala Gly Met Ala Gly Gly Ala His Tyr Thr Val He 
180 185 190 



15 



puis 



rii 40 



Pro Glu Val Pro Phe Asp He Ala Glu He Cys Lys Ala Met Glu Arg 
195 200 205 

Arg Phe Gin Met Gly Glu Lys Tyr Gly He lie Val Val Ala Glu Gly 
210 215 220 



Ala Leu Pro Arg Glu Gly Thr Met Glu Leu Arg Glu Gly His He Asp 
20 225 230 235 240 

Gin Phe Gly His Lys Thr Phe Thr Gly He Gly Gin Gin He Ala Asp 

245 250 255 

2 5 Glu He His Val Arg Leu Gly His Asp Val Arg Thr Thr Val Leu Gly 
260 265 270 



His He Gin Arg Gly Gly Thr Pro Thr Ala Phe Asp Arg Val Leu Ala 
275 280 285 

30 

i Thr Arg Tyr Gly Val Arg Ala Ala Arg Ala Cys His Glu Gly Ser Phe 

1 290 295 300 



35 Asp Lys Val Val Ala Leu Lys Gly Glu Ser He Glu Met He Thr Phe 
305 "* 310 315 320 



W Glu Glu Ala Val Gly Thr Leu Lys Glu Val Pro Phe Glu Arg Trp Val 

325 330 335 



Thr Ala Gin Ala Met Phe Gly 
340 



45 <210> 3 

<211> 2160 

<212> DNA 

<213> Corynebacterium glutamicum 

50 <220> 

<221> CDS 

<222> (609) . . (1598) 

<223> pfkB-Gen 

55 <400> 3 

cccatgggta cgtctccccc tcggctgaaa cctgccttgg ttaaaggaat gccaccggaa 60 

ccccgtgttt tagaacttgc agaaactgca gtttccctca tcacacctct agcacgcagc 120 

60 attttcctgg attcaggttt agcgtgcacg gcgattgcca cggtgttggg ggatcctcca 180 

gaagatgcca ggtggactgt tgttacaagt tcccccggcg ctgtgattgc cttgtccgcg 24 0 



4 



5 



acagatgcca cctccacggt ggtgctgcac gggcaggttc acggtaattg ttcttcaatc 300 

attgggtcca cggcagtaga catgatttcg cagttgcgcg ctgatatcgc cttcgtggag 360 

5 

gttgatgcga ttcaatccga tacaagtctg tgcacgtttt tcccggagac gattcccatc 420 

aagcaagcca tgatcaaaaa cgcggctttc acagttgctg ttctcagccc gagatctccc 480 

10 caagatcaag aacttcaact tttgaagcac cctttttcca ccttggctga ttttgatgcc 540 

cttgttaccg atgaccacac gctagatttt ccagttttgc ccgaccacaa ctttcaggtg 600 

gtaacccc atg ate ate aca ttc acc cca aac ccg agt att gat tec acg 650 
15 Met He He Thr Phe Thr Pro Asn Pro Ser He Asp Ser Thr 

1 5 10 

ctg teg etc ggc gaa gag etc tec cgt gga tec gtc caa cga ctt gat 698 
Leu Ser Leu Gly Glu Glu Leu Ser Arg Gly Ser Val Gin Arg Leu Asp 
20 15 20 25 30 

tec gtc acc get gtc gca ggt ggt aaa ggc ate aat gtc gee cac get 74 6 

Ser Val Thr Ala Val Ala Gly Gly Lys Gly He Asn Val Ala His Ala 
35 40 45 



25 



45 



gtc ttg ctt gcg ggc ttt gaa acc ttg get gtg ttc cca gee ggc aag 794 
Val Leu Leu Ala Gly Phe Glu Thr Leu Ala Val Phe Pro Ala Gly Lys 
50 55 60 



m 

¥;| 30 etc gac ccc ttc gtc cca ctg gtc cgc gac ate ggc ttg ccc gtg gaa 842 

fli Leu Asp Pro Phe Val Pro Leu Val Arg Asp He Gly Leu Pro Val Glu 

§1 65 70 75 

jswj act gtt gtg ate aac aag aac gtc cgc acc aac acc aca gtc acc gaa 890 

35 Thr Val Val He Asn Lys Asn Val Arg Thr Asn Thr Thr Val Thr Glu 
W 80 85 90 

HI ccg gac ggc acc acc acc aag etc aac ggc ccc ggc gcg ccg etc age 938 

Pro Asp Gly Thr Thr Thr Lys Leu Asn Gly Pro Gly Ala Pro Leu Ser 

I 40 95 100 105 110 



gag cag aag etc cgt age ttg gaa aag gtg ctt ate gac gcg etc cgc 986 
Glu Gin Lys Leu Arg Ser Leu Glu Lys Val Leu He Asp Ala Leu Arg 
115 120 ' 125 

ccc gaa gtc acc tgg gtt gtc ctg gcg ggc teg ctg cca cca ggg gca 1034 
Pro Glu Val Thr Trp Val Val Leu Ala Gly Ser Leu Pro Pro Gly Ala 
130 135 140 



50 cca gtt gac tgg tac gcg cgt etc acc gcg ttg ate cat tea gca cgc 1082 
Pro Val Asp Trp Tyr Ala Arg Leu Thr Ala Leu He His Ser Ala Arg 
145 150 155 

cct gac gtt cgc gtg get gtc gat acc tea gac aag cca ctg atg gcg 1130 
55 Pro Asp Val Arg Val Ala Val Asp Thr Ser Asp Lys Pro Leu Met Ala 
160 165 170 

ttg ggc gag age ttg gat aca cct ggc get get ccg aac ctg att aag 1178 
Leu Gly Glu Ser Leu Asp Thr Pro Gly Ala Ala Pro Asn Leu He Lys 
60 175 180 185 190 



5 



6 



cca aat ggt ctg gaa ctg ggc cag ctg get aac act gat ggt gaa gag 122 6 

Pro Asn Gly Leu Glu Leu Gly Gin Leu Ala Asn Thr Asp Gly Glu Glu 

195 200 ' 205 

5 ctg gag gcg cgt get gcg caa ggc gat tac gac gec ate ate gca get 1274 

Leu Glu Ala Arg Ala Ala Gin Gly Asp Tyr Asp Ala He He Ala Ala 

210 * 215 220 

gcg gac gta ctg gtt aac cgt ggc ate gaa cag gtg ctt gtc acc ttg 1322 

10 Ala Asp Val Leu Val Asn Arg Gly He Glu Gin Val Leu Val Thr Leu 

225 230 235 

ggt gee gca gija gcg gtg ttg gtc aac gca gaa ggt gcg tgg act get 1370 

Gly Ala Ala Gly Ala Val Leu Val Asn Ala Glu Gly Ala Trp Thr Ala 

15 240 245 250 

act tct cca aag att gat gtt gta tec acc gtt gga get gga gac tgt 1418 

Thr Ser Pro Lys He Asp Val Val Ser Thr Val Gly Ala Gly Asp Cys 

255 260 265 270 

20 

get ctt gca ggt ttt gtt atg gca cgt tec cag aag aaa aca ctg gag 14 66 

Ala Leu Ala Gly Phe Val Met Ala Arg Ser Gin Lys Lys Thr Leu Glu 

275 280 285 

0 25 gaa tct ctg ctg aat gee gtg tct tac ggc teg act gcg gcg tct ctt 1514 

Glu Ser Leu Leu Asn Ala Val Ser Tyr Gly Ser Thr Ala Ala Ser Leu 

290 295 300 



]J cct ggc act acc att cct cgt cct gac caa etc gee aca get ggt gca 1562 

W| 30 Pro Gly Thr Thr He Pro Arg Pro Asp Gin Leu Ala Thr Ala Gly Ala 

305 310 315 



fll 



$ acq gtc acc caa gtc aaa gga ttg aaa gaa tea gca tgaatagcgt 1608 

ffl Thr Val Thr Gin Val Lys Gly Leu Lys Glu Ser Ala 



hi 35 



m 

m 4 0 



50 



320 




325 




330 




aaataattcc 


tcgcttgtcc 


ggctggatgt 


egatttegge 


gactccacca 


eggatgtcat 


caacaacctt 


gccactgtta 


ttttcgaege 


tggecgaget 


tcctccgccg 


acgcccttgc 


caaagacgeg 


ctggatcgtg 


aagcaaagtc 


cggcaccggc 


gttcctggtc 


aagttgctat 


cccccactgc 


cgttccgaag 


ccgtatctgt 


ccctaccttg 


ggctttgetc 


gectgagcaa 


gggtgtggac 


ttcageggae 


ctgatggcga 


tgccaacttg 


gtgttcctca 


ttgcagcacc 


tgctggcggc 


ggcaaagagc 


acctgaagat 


cctgtccaag 


cttgctcgct 


ccttggtgaa 


gaaggatttc 


atcaaggctc 


tgeaggaage 


caccaccgag 


caggaaatcg 


tcgacgttgt 


egatgeegtg 


ctcaacccag 


caccaaaaac 


caccgagcca 


gctgcagctc 


cggctgcggc 


ggcggttgct 


gagagtgggg 


cggcgtcgac 


aagcgttact 


cgtatcgtgg 


caatcaccgc 


atgcccaacc 


gg 










<210> 4 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 







1668 
1728 
1788 
1848 

45 gggtgtggac ttcageggae ctgatggcga tgccaacttg gtgttcctca ttgcagcacc 1908 

1968 
2028 
2088 
2148 

55 atgcccaacc gg 2160 



60 



6 



7 



10 



25 



40 



55 



<400> 4 

Met lie lie Thr Phe Thr Pro Asn Pro Ser lie Asp Ser Thr Leu Ser 
15 10 15 

Leu Gly Glu Glu Leu Ser Arg Gly Ser Val Gin Arg Leu Asp Ser Val 

20 25 30 

Thr Ala Val Ala Gly Gly Lys Gly He Asn Val Ala His Ala Val Leu 
35 40 45 

Leu Ala Gly Phe Glu Thr Leu Ala Val Phe Pro Ala Gly Lys Leu Asp 
50 55 60 



Pro Phe Val Pro Leu Val Arg Asp He Gly Leu Pro Val Glu Thr Val 
15 65 70 75 80 

Val He Asn Lys Asn Val Arg Thr Asn Thr Thr Val Thr Glu Pro Asp 
85 90 95 

20 Gly Thr Thr Thr Lys Leu Asn Gly Pro Gly Ala Pro Leu Ser Glu Gin 
100 105 110 

Lys Leu Arg Ser Leu Glu Lys Val Leu He Asp Ala Leu Arg Pro Glu 
M? ^ 115 120 125 



n Val Thr Trp Val Val Leu Ala Gly Ser Leu Pro Pro Gly Ala Pro Val 

M 130 ~ 135 140 

w 

m ■ • 

S{ Asp Trp Tyr Ala Arg Leu Thr Ala Leu He His Ser Ala Arg Pro Asp 

!;: ! : 30 145 " 150 155 160 

? ¥ • 

;§1 Val Arg Val Ala Val Asp Thr Ser Asp Lys Pro Leu Met Ala Leu Gly 

'* 165 170 175 

Ui 35 Glu Ser Leu Asp Thr Pro Gly Ala Ala Pro Asn Leu He Lys Pro Asn 

180 185 190 

ft** " 

W' Gly Leu Glu Leu Gly Gin Leu Ala Asn Thr Asp Gly Glu Glu Leu Glu 

0 . " 195 ^ 200 205 

si;: e 

ry 



Ala Arg Ala Ala Gin Gly Asp Tyr Asp Ala He He Ala Ala Ala Asp 
210 215 220 



Val Leu Val Asn Arg Gly He Glu Gin Val Leu Val Thr Leu Gly Ala 
45 225 230 235 240 

Ala Gly Ala Val Leu Val Asn Ala Glu Gly Ala Trp Thr Ala Thr Ser 

245 250 255 

50 Pro Lys He Asp Val Val Ser Thr Val Gly Ala Gly Asp Cys Ala Leu 
260 265 270 



Ala Gly Phe Val Met Ala Arg Ser Gin Lys Lys Thr Leu Glu Glu Ser 
275 280 285 

Leu Leu Asn Ala Val Ser Tyr Gly Ser Thr Ala Ala Ser Leu Pro Gly 
290 295 300 



Thr Thr He Pro Arg Pro Asp Gin Leu Ala Thr Ala Gly Ala Thr Val 
60 305 310 315 320 



7 



8 



Thr Gin Val Lys Gly Leu Lys Glu Ser Ala 
325 330 



<210> 


5 
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<212> 


DNA 


<213> 


Synthetic sequence 


<220> 




<221> 


misc feature 


<222> 


(1) (27) 


<223> 


Primer pfkB for 


<400> 


5 



10 



15 cttctagacc cgaccacaac tttcagg 27 





<210> 


6 




<211> 


29 




<212> 


DNA 


20 


<213> 


Synthetic sequence 




<220> 






<221> 


misc feature 




<222> 


(1) . . (29) 


25 


<223> 


Primer pfkB int 




<400> 


6 



frf agaagcttgc caggtgtatc caagctctc 29 
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s 
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